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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ^ 

In re PATENT APPLICATION of o* 53 

-r> 

Sung-min Yim et al. 

Serial No.: [NEW] Attn: Applications Branch 

Filed: September 19, 2001 Attorney Docket No.: SEC. 81 3 

For: AN APPARATUS AND METHOD FOR MEASURING ELECTRICAL 

CHARACTERISTICS OF A SEMICONDUCTOR ELEMENT IN A PACKAGED 
SEMICONDUCTOR DEVICE 

CLAIM OF PRIORITY 

Honorable Assistant Commissioner for Patents and Trademarks, 
Washington, D.C. 20231 

Date: September 19, 2001 

Sir: 

Applicants, in the above-identified application, hereby claim the priority date 
under the International Convention of the following Korean application: 

Appln. No. 2000-54874 filed September 19, 2000 

as acknowledged in the Declaration of the subject application. 

A certified copy of said application is being submitted herewith. 

Respectfully submitted, 
VOLENTINE FRANCOS, P.L.L.C. 



Andrew J. Telesz, Jr. 
Registration No. 33,581 



12200 Sunrise Valley Drive, Suite 150 
Reston, Virginia 20191 
Tel. (703)715-0870 
Fax. (703)715-0877 
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is a true copy from the records of the Korean Industrial 
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^£^1 #7l ^3 #?1 ^ ^w]*vq-. *J 

7) #71 ^s^*} ^ #7l ^Hl -a, te^l ^ e> 

7] rfcT^ #71 ^Ol ti>cg^ ^ sfljEL^. #7l ^ ^ 

## ^3^, 5£5}- #ff- ^g^, 3X]S^ ^ ^oj- ^ #^f- # 

^ ^ ^9^(90) ^ ^S. S^tf. £ ^ofl o]^, 3xfl7l^l 

^ ^1# ^B^H y>£^ ^ltfl^ #7l ^^-0.5.^1, Jitf ^ 

^ #71 ^SM: ^ 4 s flth ^T^l #*J^ ^ ^ ^ j^3|-g- ^1 

[tflS3E] 

£ 5 
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^71*1 ^3HH^ ^z^l ^ ~L ^{Electric 

characteristics measuring means of semiconductor element in packaged semiconductor 
device and method there-of} 

£ 1-8- °4 ^HH ^ *V5-$\ ^7>°} #713 ^ ^ q-Ej- 

ife Jl-§-£o|cK 

5- 2±r ^ Bfl^E s.^^. ^]0]Al7l7l ^tb Bj-o] nj^o) 

#51*11 3J-°3.>H, tftfl^H ^S^l ^lifl^ 
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< 7 > - tiV^^l <flolsj (wafer) v)H m^Ul^l (transistor) , ^ ^^^1^ ^ 

(parameter)* °l-8-*M, ^ll^H^* l-*fl ^-§- *ri£H , 

^7]<H1 Af-g-^ ^7] ^7l^ JR^ 2.^ Sf^lB^ ^^£r 

?W. ^.s-i 1 ^ ^ £)S7 r 33 cl JL^ajaHN #71 rSi*}*^ <+3E.£. 

(dispersion^ ^7>*>^- ^o] ^tfV^ol ^4o]cf. 

<8> ^C-ll; 7l^ofl^ ^-EfloflA^ A]^^ O.^ ^ ^ B\ 4j) o] Sjf ^i^^>^ #7l 4l 

, #2fl 7l^ofl <^ S.M Ei *V ^71 -HR^ S.^- 31 °) ^ ^ ^ ^71 ^H3* tfl^ 
^1 3r*Hr ^^13°1 9X^. 5E«V, ^ol3] ^-EfloflA^ ^71 -IR^ ^cH^L, ^71^] 
7> °1^# ^tflS. ti>cg^ ^13°1 5^. 

^rS-^l ^1^1 lfi££ #7>t!:nf. tcJ-sH , jg.^ ^jo]^ 

<9> ^ Tgvgo] o)^3Lx\ ^ 7]^^ 4^ ^71^1 ^ ^-Eflofl^ Z}- ti_V 

5-^1 ^H^l #71 ^>o] JR]-g- ^^1, JjL ^iLl- ^R3* 

(tuning)sRr &^*\] Jf-^ ^-g- w^l^Kr aVE*ll 

#7] 3 ^ ^ ^ yo v^^- ^^>^cfl sa^K 
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<10> . #7] 7)^^ 4^11- o]s.7l ^ -g- 3^?]^1 #£)MH ^^l #*1 

3 ^71 #^Kr ^<eH ^-^ TjolcK H>^^ -£*HH 14s. ^ ^ 

^ ^>3E.^n ^ 4t^ ^#£r #7l ^71 ^^JI, #7} #51*fl #*1 

^ ifl2=6(| ^71 ^ ^Jf^, Xljrofl -g-^H ^S-SM #7} 

#7l ^.T.}^ ^71 S.^ol y>cg^ ^ Aj- 7 ] 2)]^ #^*Kr #7l #7l 4Hj-^ ^#^» 
^Ul^. ^JL, #7l aj)<H ^Ji^ -£7] «]r£^l #*1^ 3£fl7l^l ^ ^ofl ^7| 

<H> #7l 7}^ 3^1* 0)1*7) <^o. ^I-eIH^ ^^l 

^ ^7l ^-jr *#*Hr h}^^ ^*HH 14^- ^ 

3 ti>£^] ^7>}°1 ^71 ^ ^ «<H^ (a) #7l W>£^1 #*1°1 2f)7l^] ^o)] ^ 

7] #*1# ^7l ^ ^ 3.1=3. ^l^?]^ #741; (b) # 

17} t^S]^ #^1; ^ (c) #71 *IH -§-^>^, #71 #71 4i7.]-ojl ^a^JO. # 

7l #^151 3fli=°fl #4=^ #71 #^^-7> ^£]<H #7] £ 7 j ^.0} 

3 ^H3°l 3M- #71 2flJ=3. #^Rr £31 » ^l*Kr ?A^r ^ O.S. 

<i2> ^jq- ^21 ^ah#sl oi# ^ ^3 ^ Al on ^E)^ ^-g- 

^£*1 ^l^*>7l WV^-^l^V ^AHl* 6flA]SKf ^J=L i# ^ ;|JJjL £ 

^1 71 7fl^ V^-g-^ ^-^Hc>n> ^-4. 
<13> olS> f S-^-g- %2i%}<q -g- B>^^ -*3<*1 <^li ^^f-jO S .^ > ^. 

^ #Afl«i ^- ^4^^!^^, ^^1 ^si#, zl- 
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<14> . J£ l£- U-^S] H ^AH]ofl ^ #71 ^ ifJ-^-g- M-Hfvfl 

^.*#£o!4. ojl- ti>£^l ^Sj- S.= 7} o>^ 3] 

<15> 5. 2^r ^<H1 HfS} ^T-£^l B-fl^E ££ S ^l^A]?]^ ^ fV H}o]nl £ o) 

<*) <^l°m-. £ 2* (CMD) , #^(SCK) ^ ^(SIOO)^ 

Bfl^S. 2.= ^lS(SEC_DAmode)« iM^Sl-W. Bfl^M £ = ^]5L(SEC_DAmode)7> Sh^S^ 
^, te^l 2.3=5. ^<H(CMD)fe ^(packet) <^^€ 

4. sfl^^r #^"(SCK)^ ^^S>fe 37fl 31 ofl^Hedge) ^J^t].. 

^lS(SI00)7> ^^^Cf. ois. ^ Aljro] Efl^E s. 

H. ^JL(SEC_DAmode)7} $14. 

<16> tiV£*]l ^-^11- Efl^E 2.JE.3. #^^^1 * CfAl #7] ^ ^ S.JE.S. 

^^^1^14. °1 ^711(14)^ fELTfl tiVS.31 ^ 2.ILS. 71 7l ^Sfl 

^ri ^l^(TestA)* ^^Hr ^7fl(14)^ a] jr ( TestA ) o} €^3H1 <45-> #71 ^ 
S.E. ^<%*)S. ^3 ^ja S. = ^ #<^Rr #31 (16) 7} <&v} . 
<17> £ 3^ £ ^6)) v%2\ tiVi^ ^71 ^ ^ ^Al7l7l ^ A 

o)*Qs.$i) <U ^lolrf. #7l ^ ^ #^Al7l7l $1*IH, ^ ^(TestA)* ol 

-g-W. ^ A]jr( TestA )^ 14«1^S ^^M, oil- alifsj 2:fh2.3. f ^2. 31 

# 3.^51 ^ 2.2=-5. ^1°J^1^ ^ *r±. ^lS(TestA)^ Bfl>iH5.-f^El h. a}Jt 

(TestBsense)^ Efl^M ^g} (TestClk)sl z}-z}-o} <%x) (rising edge) ^ ^^1 

(falling edgeH SHM SJ^^. ^ ^l^destA)^ a1# #3(ts)£r 

°l7lA-l , ^l^S^^Elti. A]^( TestBsense )^ ^]ae #^(TestClk) ^ BJl^S 5.=. 
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<is> -*UH<>IM^, ^± ^lJL(TestA)^ *)U0 «]M(Atrl0) ^ >H] 11 (AtrlDl- 3i 

^f-JLS^, ^71 s.^ 2.^.5. ^ojAl^lcf. <*^}7fl^, ^7] s.^ ^ s.= #ofl 

<19> [s. 1] 
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S 1<HH <£ ^ 91^°}, ^ ^lS(TestA)^ *\)10 ^ *flll w]S(Atrl0, Atrll)7> 
'00' 91 ^-^1^ *1U ^ W-S-^(ETO), 'Ol'^l ^-f^ A2 w.S.2=(ETl), 'lO'^I 
*fl3 ^w.a=(ET2)7> ^cf. n£\JL, ^l^>-§-^]cf. 

(18). *H1 ^«.S.= (ET0)^1>H^ *\~% ^ *1H 4lJL(ET_rs)7]- ^3^=1 Jl( 185), *l]2 ^ 
tL£.JE.(ETlHH^ <&3-£i *)H ^l^(ET_nmos)7l- %>$S*-£M (181) , *fl3 ^JUEJE. 

(ET2)<>1H^ 3)2.^ ^ *\)o] A]Ji(ET_pmos)7> 5^^(183) . 
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iflfe JE^l^. °d ^ £l ^ ^± ^IJUTestA) # all 10 ^ *l]ll ^± til^CAtrlO, AtrlDfe- 
<?]elEi(IVl,IV3HH ^^Mi n^^- #^(testClk)3}- S.B. ^}Jl(ModeSet)7> 
ol'efl^S. oi^- nfl #^-#f-(42,44)^ zfrzj- 1-^-^1- (42, 44) 

^ ^1^^ zj-zj- 3.= ^(SEC.DAmode)^ ^-^5} #(NAND)€ ^ 

S\o] t ^ ^ *)H ^ls(ET_rs), <&3.£. ^ -^(ETnmos) ^ ^ii ^ 

<H -t]JL(ET_pmos) ^ %^^>7fl ^nf. 

<23> n^, *1H ^1^1 -§-#*H, ^7l ^t.}^ ^^^cf(20). ^, 

*IH ^lJl(ET_nmos)7> sj-^l ^ , <&5-^ JE^^l^E^ £-13 ^<y- 
(threshold voltage) ^/5E^ is}- ^ifKsaturat ion current)?]- ^^^i=f(201). 5i)s.i 
^ *1H ^]^(ET_pmos)7l- ^S.^ I^liE)s] ^(threshold 

voltage) ^/5£^ ls|- ^fKsaturat ion current)7> ^^^i=f(203). ZL^ Ji, *)^}- <§=^ 
*H ^lS(ET_rs)7> ^Sr^. *HJ-°1 ^€^-(205). <*fl5-^ M^^l^E^ ^-^ 
^ £.3]- 3] Si e^^^e^ ^ ^<y- ^ is)- ^*Hr ^^l^^ 

<24> S. 5^ ^aHH o}-^- h>^^1 i^>o] ^ M-Bf-ifl 

^ S^ltf. ojl- ^-S^, <a ^X|o)Hl af^- #7} ^ # 

^ #7] ^ ^ltb4. ^7l ^^fr &7) ^^^ZL^> ^ 

3 7] ^*H1 3^r3aL, #H*fl ^ ^l-M-^ 3flJ=°fl ^^^Cf. ^LB]J1, ^7l ^ 

<25> ^ <$3-+ ^ ^^-¥-(50), 4£i iSf- #ff- ^^«-(60), 
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54Hi ^ ^-¥-(70), *\5.£l is* ^ ^^-¥-(80) ^ ^^-¥-(90) ^ * 

<26> .fflai -g-i^ #<y- .^^«-C50)» XU 31 X|2 M^^liEi(NVl, NV2)# 

4. ^LHluL, tfl# S^^l^Ei(TNV)7l- $14. XI 1 ^^Ei(NVl)£l 2=iifl 

3flJ=(PADlH ^^5)31, &SL^ rfl^- S^^l^EKTNV)^ 2=31*1^1 

4. nelJl, XI 2 M^^l^iEl(NV2)^ = ±.3.^ A A ^ M^*]^ 

(TNV)^ ^ *}<y-°fl ^^cf. tfl# ^Ifii M^^1^E](TNV)^ JEL3l<y:4 ± 

±^ ^#£]ZL, XI 1 ^ X|2 M^fl^l^Ei(NVl,NV2)^ XH^S^b oflS.^ <§r^ XH 

^l^(ET_nmos)7> ^^€4. 
<27> 92 S.^ ^ XH ^lS(ET_nmos)7> ^3^^, XI 1 ^ X]2 S^*]^ (NVl,NV2)b 

turn-on) €4. 4^1, tfl# <?fl£.i S€*l^Ei (TNV))S *:=.X) 
SMS, X)J=(PADlH *fl# <&S-^ e^^)^(TNV)^) ^ wV^^ 3l<g- i^ltol u)- 

tfl# "235-^ S^^eKTNV)^ ^ ^ &i=h 

<28> ofls.^ ^s. ^^«. (60) - ^ 13> ^ 4 ^ M^^l^H-KNIl, NI2. NI3)# ^t 7 - 

Hlth=K ^.sIjI, ^€ tfl# ^ ^^]^Ei(TNI)7> XI 3 ^ Xl4 E^liE] 

(Nil, NI2)^- tfltf <ffl£i (TNI)^I SflS.^ ^ #^^-(50HH 

Xll ^ X)2 M^^]iEi(NVl,NV2)2|- tfl# °!£i e^^Bj (TNV)^l ^^^>rf. rf 

*h <aH-^ a^- ^^(GOHHtt, X15 m^l^EKNI3)7 r 3 ^l^t*. Xl5 
xl^Ei(NI3)^ XMM.^- ofl2.>, ^ ^lS(ET_nmos)7> <g zl # 

<29> ^la.^ ^ XH ^l^(ET_nmos)7> ^s^-S^, Xl3, X]4 3l XI 5 H^l^ 

20-10 



1020000054874 2000/11/ 

(NIl,NI2,NI3)fe H-£r( turn-on)^. ^H^H , tfl# sflS-i S (TNI)S. S3* ?A 

f?-7} S.E.7\] °1 3H^(PAD2)# ^ 5^. 

3X)2.i *}°]- ^^^-(70)^ ^IS.^ ^ ^^^-(50)Sf -fH-*»ll 

^ Slcf. ^r, ^ ^-*f(50)2} Xl6 ^ Xl7 e^^i^bKPVI, 

PV2)7> cfl^-o] S^^l^Bl(TPV)olcf. *fl5 ^ Xl6 

^Ei(PVl, PV2)s} tfl# ^S-^ M^fl^liEKTPV)^ ^!£i ^ #^(50) 

<*JM XU ^ X]2 S^^^B](NV1,NV2)^ tfl>S- H ^xl^Ei(TNV)^ ^4 ^«J*V 

4. nslaL, Xl5 S3 Xl6 S.^^]^EKPV1, PV2)^ 71Me^.^ z\2.^ ^ X|«H ^1^ 
(ET_pmos)7> 

^ *)H ^!JL(ET_pmos)7} ^sl-SjTg, *fl6 S3 M^^l^E-] (PV1, PV2) 
tt turn-on)^. , ^5-^ ^(TPV)S. ^#^1 

Tfl 3flJL(PAD3H ^ 3)2.^ M^fl^liE-](TPV)^l ^ ^ BfllM 

3] 2.^ ^^-(80)^ ^IS-^ isj- ^ #^(60)^ ^A^l 

^ Sicf. ofl£i isf ^ ^^-^-(60)^1^^ ^o}, 37 flcq E^AE] ti a ^18, X]9 
S3 X]10 M«^liBl(Pii,pi2,PI3)7> ^wl^cf. zielJi, 4§^^ cfl^o] ^s.^ 
El(TPI)7> &th Xl8, X]9 S3 ^JllO m^^l^E-KPIl, PI2, PI3)*4 tfltf 5r]2.^ — ^H^] — 
E)(TPI)^ ^£ #ff- ^f^(60HH X]3, XI 4 ^ XI 5 J= M^E] 

(NI1,NI2,NI3)^ tfl# ^2-^ S^^l^iBl(TNI)^ ^sj- -B-A]-^>tq-. cf^>, *f|io H^^l^i 
E^(PI3)^ TfMMSfe- 31)2.^: ^ XH ^lS(ET_pmos)7> ^^SlZL, ZL JELefl^ ^x]^ 
ZL ±2.^ tfl# J^S.^ S^^liE^TPI)^ ^lo]Efif ^^tf. 
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<33> . 3} 2.^ ^ Ai^(ET_pmos)7> iH^S)^, aj|8, *f|9 ^ ^1 10 I^liEl 

(PIl,PI2,PI3)fe QSr (turn-on) €4. ^ *\3.£. E.^]^(Wl)S. ^ 

<34> x^J- ^^-(90)5. ^-^ ^>§^-(50)4 -fr*r*r7fl ^ ^, 

^ ^ =§=^-^(50)4 4^11, ^11 ^ >H12 M^^^Ei(NRi, NR2)7> 
^4- t^, tfl^ol dt^>(RS)ol^. aflll ^ 12 S^^l^E^NRl, 

NR2)^ TflojE^. oj^s)^- a]^7> *1%V ^lJl(ET_rs)om. 
<35> t^J- ^ *\)o] A]5l(ET_rs)7> aflll ^ *fl 12 S^l^ (NR1, NR2)^r 

€£^4. 4-4*1 , tfl# ^ ^V(RS)^ ^it-I- * ^S, 3fl = (PAD3)^ll 

tfltf ^ 4i4(RSHH4 7j-§> 7 > 511 'go] ^*fl tfl# 

;M-(RS)4 ^*J-^-g- ^ &4. 

<36> #714 ^AHHlA^ *]ll ifl*] ^12 E^liE^ 2.^ <&5L£l M^fl^l^E^ 

4. 2flJ=(PADl~PAD5H 3^4^- S^^l^iBl#(52)^r c1M4 <y^^^o) sfl^ofl 

^^fe oflS.^ E^^l^E-lol 371^- ^ol ^4. ol^Tll , 

7l3JflAl^^7l- % ^-(matching) € &4. 

<3?> ^ o. ^dfl £ ai^ ^aH1# ^jljl ^4&°-4 °}$r 1-4 

£ 7l# £.o)4 -f-^j-Sl 44>§- 7>^ 443 ol S «.Ei 4<£^ ^ ^ 
^AHl7> 7p^}t}ir 3* °l*fl^ ^olcf. 44*1, ^Sl II q$ 

^^^4 7l#^ AHH si^fl ^«fl^o> § ^014. 
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<38> . -& wV^ofl i^H, 3(| 71^1 ^5) WV^^l ^71 ^> 
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1] 

^-^i, Al^^l -§-^*H T^^M #7] ^71 #7l til-cg^ 

^ #7l #^*Kr ^"71 #7l Ipg ^^l" ^l^H, 

^-71 ^1<H Aljri^ ^"71 «V£*11 Sfl7^] ^<H1 #7l ^ ^ 5. 

= ^ ^ilsL ^ tiVS^l ^>51 ^7] ^ ^ 

[3^*8" 2] 

*U3Mi 91°]*], -^71 ^JESfl i^^l #71 ^ ^-g; 

-#7l a>£^l ^1^1 ^i: ^-g: ^ ^*Rr - ^ 

I7fl ^S>o}, ^7l XIH ^S^Rr *)H ^ ^S^f* ^ 

^l*Kr ^£-3. H}±r #7] ^ ^ 

3] 

#7l ^*Kr <&5.^ S^fl^l^E^ 3qS->i H^^^e^I ^ 7^*j- ^ ^ii 
#7] #71 S.^ ^ 

#7l #7l ^*}7} ^2-^ S^fl^liE^ol ^ofli- ^-71 <?QS± S^^l^BlSl ^ 
#7l E^^l^E^ i^- #^ ^o) §>m- if-^-JI, ^7l #71 4i 
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E?fl^^E^ £2} ^ ^ if-^H, <#7] ^7) ^^7}- T^J- ^>«y 73 

^Itt ^"71 ^>S1 7-j* 0 V^ol £^105. ^ ± *}o\ ^7] JL^ ^ 

4] 

Tfll^cHl 5^1, ^"71 ^7] ^ #^^r 

#7] <S2-^ iWi^^ ^"71 t-flolE-l <^#^ sfljEL^] 

^ M^^l^EiSf 37] 7} ^-^1^-^ c?}^ «V£^] 4i7>>^ ^7] ^ * 

5] 

(a) #7] a>£^l sfl7l*l ^) ^-7} ti>£^l #7} ^ 

(b) i^^l *H A1S71- #7fl; ^ 

(c) #7] *\)°] ^111 -g-^*H, ^"71 ^7l ^7l ^£^1 
3flj=ofl ^71 ^ ^^-7> ^g-SM ^"71 ^71 i7fol ^7l^ ^ o] Wl-cg 5} 
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[3^*8" 6] 

#£3] ^o] ^-g- ^ ^ <a^Rr ^^1; ^ 

71 ^71 ^ ^ S.J= #^1^51 Ai« = S *l<a*Kr ^-Tfl* if-*Rr 

^HJ «]r£^ 4i^>^ #7] s.^ ^ « 0 >^. 
7] 

#7l — ^] — , S^flxl^E^ ^ 7^ o]^ 

#71 ^71 ^-#^ 

#7l ^7l ^7.>7> <?31S-^ ^.^^l^iBlo] ^-fofl^ #71 &3-£l E^x)A E ^ 
^4 #71 <aS.^ M^W^E^ 5L5}- ^ ^ o)± z;}^ JL, #71 .#7) i 

1^ ^ ^>M-# i^*}^, #7l ^71 i^}7} 7-^ ^Xfo] ;g 

"Mfe #71 7^ ^H^^l 3* ^-^^S. *m ^5^1 #7) ^ ^ 
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